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IN THE CLAIMS 

1 . (Currently amended) A bufTered memory module test fixture comptising: 
a circuit board having 

a jObrst electrical connector to receive a first butfered memory module under 

test, 

a master memory bufier connection point;, and 

a first set of electrical traces, corresponding to a first point-to-point memory 
channel, connecting the electrical connector with the master memory buffer connection point; 

a master memory buffer having a host-side memory port: and 
a control bus routed to the master memory buffer connection point, to propagate 
control signals to a fte master memory buffer to cause the master memory buffer to exercise 
tjje memory channe L the host-side merooTV port being disconnected during such exercise . 

2. (Cancelled) 

3. (Cancelled) 

4. (Currently amended) The buffered memory module test fixture of claim [[2]] 
wherein the master memory buffer is mounted to the circuit board. 

5. (Currently amended) The buffered memory module test fixture of claim [[2]] 1, 
wherein the master memory buffer connection point is a memory module electrical 
connector, and wherein the master memory buffer is mounted on a master memory module 
card inserted into the memoxy module electrical connector. 

6. (Original) The buffered memory module test fixture of claim 5, wherein the 
master memory module card further comprises a plurality of memory devices connected to 
the master memory buffer by a memory de;vice chantiel. 
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7. (Odginal) The buffered rnemory module test fixture of claim 1, wherein the 
control bus is a system management bus. 

(Original) The buffered memory module test fixture of claim 7, whereii) the 
circuit board is configured for edge insertion in a computer peripheral bus slot, with the 
system management bus routed to die insertion edge of the card for connection to a computer 
system management bus. 

9. (Original) The buffered memory module test fixture of daim I, further . 
comprising at least one voltage regulator to supply operating power to a memory module and 
a master memory buffer during test, and a clock generator to supply a ref^nce clock signal 
to the memory module and the master memory buffer during test. 

10. (Original) The buffered memoiy module test fixture of claim 1^ further 
comprising the buffered memory module under test, comprising: 

a module circuit board having a set of memory device channel traces with a take- 
off point for monitoring signals on at least selected memory device channel traces; 

a memory buffer connected to one end of the memory device channel traces; 

a memory module connector connected to the other end of tiiie memory device 
channel traces; and 

a memory module inserted in the memory module connector. 

11. (Original) The buffered memoiy module test fixture of claim 10> further 
comprising additional circuitry or equipment connected to the take-off point to store or 
analyze memory channel behavior. 

12. (Original) The bufifered memoiy module test fixture of claim 10, further 
comprising a proprietary or standard connection to additional circuitry or equipment. 

13. (Origitial) The buffered memory module test fixture of claim 1, further 
comprising! 

a second electrical connector to receive a second buffered memory module under 

test; and 

a second set of electrical traces; corresponding to a second point-to-point rnemor>' 
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channel) connecting the second electrical connector wifh the first electrical connector. 

14. (Original) The buffered mdmory module test fixture of claim 13, wherein the 
control bus is further routed to the first electrical connector, to propagate control signals to a 
first buffered memory module, inserted in the first electrical connector, to cause that memory 
module to exercise the second memory channel independent of the first memory channel. 

15. (Original) A memory module buficr. comprising: 

a host-side memory channel port, a downstream memory chaimel port, a control 
bus port, and a memory device port; 

transfer circuitry to relay memory charmel data between the memory channel 

ports; 

memory access circuitry to reformat and relay data between the host-side memory 
channel port and the memory device pott; and 

control circuitry to cause the memory module buffer to send and receive memory 
channel data over the downstream memory charmel port in response to test commands 
received at the control bus port. 

16. (Original) TTie memory module buffer of claim 1 5, the control circuitry further 
having the capability to cause the memory module buffer to send and receive data over the 
memory device port in response to test commands received at the control bus port. 

17. (Original) The memory module buffer of claiin 1 5, wherein the control circuitry 
further comprises report circuitry to transmit test results from the control bus port, 

18. (Original) A buffered memory module comprising: 
a plurality of memory devices; 

a host-side memory channel port, a downstream memory channel port, a control 
bus port, and a memory device channel connected to the memory devices; 

transfer circuitry to relay memory channel data between the host-side and 
dotMistream memory channel ports; 

memory access circuitry to reformat and relay data between the host-side memory 
channel port and the memory device channel; and 

control circuitry to send and receive memory chamiel data over the downstream 
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memory channel port in response to test commands received at the control bus port 

19- (Original) The buffered memory module of claim 18, the control circuitry fixrther 
having the capability to cause data transfers with the memory devices in response to test 
. commands received at the control bus port 

20. (Original) The buflfered memory module of claim 18, wherein the control 
circuitry fiirliier comprises report circuitry to transmit test results from the control bus port 

2 1 . (Original) A method of testing a memory channel independent of a host memory 
channel, &e method comprising: 

coimecting first and second memory module buffers to opposite ends of the 
memory cbaimel; 

issuing a control comniand to the first memory module buffer over a relatively 
low-speed bus independent of the host memory chaimel; and 

in response to issuance of the control command, the first memory module buffer 
initiating a memory transaction over the memory channel to the second memory module 
buffer 

22. (Original) The method of claim 21. further comprising: 

the second memory module buffer performing the initiated mraioiy transaction; 

and 

the first buffer reporting a result of the memory transaction over the low-speed 

bus. 

23. (Original) The method of claim 21, wherein the memory cliannel comprises 
multiple point-to-point memory segments, each terminated by a memory module buffer at 
each end, the method further comprising the memory module buffers intermediate the first 
and second memory module buffers relaying the memoiy transaction between the first and 
second memory module buffers. 

24. (Original) The method of claim 21, further comprising locating the second 
memory module buffer on a module card with a connector for a memory module, U5ing a 
memory module inserted in the ooimcctor as memorj' for the module card, aiid monitoring 
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signals passing to the memory module during the msmojy transaction. 

25. (Original) The method of claim 21 » wherein the first and second buffers are 
respectively located on first and second memory xnodules inserted as system memory in a 
computer^ the method comprising the computer initialing the control command to test the 
memory channel independent of a host memory channel. 

26. (Original) The method of claim 21, wherein connecting first and second memory 
module buffers to opposite ends of the memozy channel comprises mounting the first 
memory module bu0er on a test fixture, connecting the first memoiy module buffer via a set 
of memory channel traces to a memory module coimector on the test fixture, and inserting a 
memory module containing the second memory module bu£fer in the connector. 

27. (Original) The method of claim 21 , further comprising the first memory module 
buffer collecting data from the low-speed channel, and then bursting that data to the second 
tnemory module buffer at memory channel operating speed. 

2S. (Original) An article of manufacture comprising computer-readable media 
containing instructions that, when executed by a processor, cause that processor to perform a 
method comprising: 

transmitting commands over a system management bus to a first buffered memory 
module to cause that buffered memory niodule to exercise a memory channel between the 
first buffered memory module and a second buffered memory module; and 

receiving results of the transmitted commands firom the first buffered memory 
module over the system management bus. 

29, (Original) The article of manufacture of claim 28, wherein transmitting 
commands comprises at ]ea$t one of reading and writing data to memory located on the 
second buffered memory module, 

30. (Original) The article of manufacture of claim 28, the method further comprising 
. selecting one of a plurality of buffered memory modules connected to the system 
management bus as the first buffered memory module, and addressing the transmitted 
commands to the selected memory module. 
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31. (Original) A computing device comprising: 
a host memory controller; 

at least first and second buffered memory modules; 

a first point-to-poiirt memory channel connecting tibie host memory controller to 
the first buffered memory module; 

a second point-to-point memory channel connecting the first buffered memoiy 
module to the second buffered memory module; 

a relatively low-speed bus coupled to the first buffered memoiy module; and 

test circuitry on the first buffered memory module to receive commands over the 
low-speed biis and respond by issuing memory commands over fbe second point-to-point 
memory channel to the second buffered memory module. 

32. (Original) The computing device of claim 31 » further comprising: 
a third buffered memory module; 

a third point-to-point memory channel connecting the second buffered memory 
module to the third buffered memory module; and 

test circuitiy on the second buffered memory module to receive commands over 
the low-speed bus and respond by issuing memory commands over the third point-to-point 
memory channel to the third bufiered memory module. 

33. (Original) A memory module comprising: 
a plurality of memory devices; 

a host-side communications link port and a downstream communications link 

port; 

transfer circuitry to relay memory channel data between the host-side 
communications link port and the mcmorj^ devices; and 

self-test circuitry to facilitate one or more self tests selected fi^m the group of 
tests consisting of a host-side communications link test between the memory module and a 
second device coupled to the host-side communications port, a downstream comnjunication 
link test between the memory moduJc and a second memory module^ and a test of the 
plurality of memory devices. 



Docket No. 5038-299 Page 7 of 10 Application No, 10/713»673 

PAGE 11/16 ' RCVD AT 1/13/2008 5:31:53 PM [pastern StandanI 



01/13/2006 14:35 5032744622 



MARGER JOHNSON & MCC 



PAGE 



34. (Original) The memory module of claim 33, further comprising a control bus 
port, the memory module having the capability to control the self-test circuitry from the 
control bus port. 

35. GNew) A buffered memory module test fixture comprising: 
a circuit board having 

a first electrical connector to receive a first buffered memory module under 

test, 

a master memory buffer connection point, and 

a first set of electrical traces, corresponding to a first point-to-point memory 
channel, connecting the electrical connector with the master memory buffer connection point; 

a control bus routed to the master memory buffer connection point, to propagate 
control signals to a master memory buffer to cause the master memory buffer to exercise the 
memory channel; and 

a buffered memory module under test, comprising: 

a module circuit board having a set of memory device channel traces vdttk a 
take-off point for monitoring signals on at least selected memory device cbazmel traces; 

a memory buffer connected to one end of the memory device channel traces; 

a memory module connector connected to the other end of the memory device 
channel traces; and 

a memory module inserted in the memory module connector, 

36. (New) The buffered memory module test fixture of claim 35, further comprising 
additional circuitry or equipment connected to the take-off point to store or analyze m^nory 
channel behavior. 

37. (New) The buffered memory module test fixture of claim 35, further comprising 
a proprietary or standard coxmection to additional circuitry or equipment. 

38. (New) A buffered memory module test fixture comprising: 
a circuit hoard having 

a first electrical connector to receive a first buffered memory module under test, 

a second electrical connector to receive a second buffered memoTy module under test, 

a master memory buffer connection point. 
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a first set of electrica] trace$» corresponding to a first point-to-point memory channel, 
connecting the electrical connector with the master memory buffer connection point, 

a second set of electrical traces, corresponding to a second point-to-point memory 
channel, connecting the second electrical connector with the first electrical connector; and 

a control bus routed to the master memory buffer connection point, to propagate 
control signals to a ina$tcr memory buffer to cause the master memory buffer to exercise the 
memory channel. 

39. (New) The buffered memory module test fnrture of claim 38, wherein the control 
bus is further routed to the first electrical connector, to propagate control signals to a first 
buffered memory module, inserted in the first electrical connector, to cause that memory 
module to exercise the second memory channel independent of the first memory channel. 
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